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SOUTHERN GRID 


PRELIMINARY REPORT AT-SEA SURVEY MO. 8 

12-22 July 1966 

This report is based upon the observations and collections made within the 
Southern Grid area during the period 12-22 July inclusive. The cruise track 
followed during the present survey was considerably different from any to 
date (figure l). The pattern was designed to allow portions of the grid to be 

run each day with subsequent return of the ship to Howland each morning to 

change a portion of the crew, replentish island supplies, and bring sera and 
bird specimens to the ship. A portion of the survey crew was retained on 
Howland during the entire period for the primary objective of banding and 
streamering Sooty Terns. By splitting the crew to perform both island and At-Sea 
work simultaneously, the maximum amount of work was performed in both areas. 

This results from the fact that throughout most of the At-Sea area, there is 

insufficient work for the full 9 man crew and also because the Sooty Tern colony 
on Howland was too small to allow the full crew to band efficiently. 

The Smithsonian P.O.B.S.P. party included Richard Crossin (Biologist in Charge) 
Roger Clapp, Kenneth Balcomb, ¥alter Bulmer, Ralph Schreiber, David Hoff, Larry 
Huber, Richard Chandler, and David Pearson. The grid cruise was made aboard the 
U.S.N.S. SHEARWATER (T-AG 177). Excellent cooperation and assistance were 
received from the officers and crew members. 

A total of 1006 miles and 110.3 hours of diurnal observations were completed 
during the grid period (table l.)« During this time a total of 10,U5U birds of 








2 - 


21 species were recorded and 78 birds of 6 species were collected. Except 


for a short period on 21 July, seas were too rough throughout the cruise to 
allow use of the small skiff for collecting purposes. 

Nocturnal observations were maintained from sunset to sunrise except during 
island operations. A total of 665 miles and 85*7 hours were completed during 
the grid period. A total of 2113 birds of 13 species were observed and 26 birds 

of 5 species were collected. Little opportunity was presented for collecting 

■ 

purposes at night. Although a considerable number of Sooty Terns were observed 
during nocturnal watches, the vast majority of these were accounted for during 
early dawn hours upon approach to Howland (up to 15 miles out). The pattern 
suggested a return to the breeding island at dusk from all points of the grid 
and early dawn exit from the island. 

Throughout the grid period, a total of 31,999 Sooty Terns were banded and 



streamered on Howland. The immediate-results during 


observations of streamered Sooty Terns and collection of 10 banded individuals 
at-sea are very encouraging. Valuable, much needed future data in the form of 
marked birds can be expected to result from these banding operations. 


Density (birds/linear mile) rose to 10.39 during the present cruise. This 


is the highest yet recorded for the year. Density was greatest in the vicinity 
of Howland - Baker as would be expected ( see table 7)» A decreasing number 
of flocks was concurrent with increase in distance from Howland-Baker throughout 
the cruise period. Direction of movement, collection of banded birds, and 
streamered bird sightings indicated that birds moved out from Howland in all 








directions to feed with largest concentrations in close vicinity to Baker 
Island. This area has had high concentrations of feeding birds for the past 
four months. An abundance of tuna beneath feeding flocks were again noted 
during the present cruise. Lowest numbers of birds were encountered southwest 


of Howland. 












SPECIES ACCOUNTS 


Wedge-tailed Shearwater ( 10k * 3 nocturnal) 

Numbers of Wedgetails decreased by 27% from May* This was the only 
significant species of shearwateivpetrel in the grid other than Black¬ 
winged Petrels® The low number of shearwater-petrels in the area is 

demonstrated more clearly in table 6 in that this group represented only 

* 

1»0% of the birds in total feeding flocks. Only one light phase individual 
was noted. Three specimens were collected* 

Sooty/Slender-billed Shearwater (l) 

The single individual was obviously a straggler since the species is 
presently centered in the northern “wintering 11 area and the southward 
migration is not expected to begin until late August. A total of 22 were 
recorded in May during the end of the northward migration* 

Christmas Island Shearwater (1) 

This species has been irregularly recorded in low numbers during previous 
cruises. These are mo£t likely stragglers from the Phoenix Islands* 

Pale-footed Shearwater (1) 

Good observations were made on the single individual on 20 July south of 
Howland. This species has not previously been recorded in the grid area. 

Juan Fernandez Petrel (3 + 1 nocturnal) 

This race of the White-necked Petrel has been irregularly observed in 
low numbers during previous cruises* The species spends the non-breeding 




















season north of the Southern Grid and apparently only a few stragglers are 
to be expected in the grid. 

Phoenix Island/Tahitian Petrel (2) 

These two species have been recorded in low numbers on several previous 
cruises. A Tahitian Petrel was collected in April and two Phoenix Islands 
Petrels were collected on Howland during the present survey. Both species 
can be expected to occur irregularly in small numbers in the grid area. 

Black-winged Petrel (78+9 nocturnal) 

This species was common in the grid during fall 1965 but was absent or 
very scarce during the period January-May 1966. None were noted in May. The 
buildup in numbers during the present cruise may represent "wintering" birds, 
but more likely these are migrating birds moving to areas north of the grid. 

Two specimens were collected. 

Bulwer* s Petrel (3+1 nocturnal) 

This species has always been recorded in low numbers except for an abundance 
of migrating birds in March 1966. Only one individual was recorded during 
May 1966. 

Whit e-throated Storm Petrel (2.) 

Two sightings were recorded during September 1965 with no records until 
May 1966. The few individuals found in the grid area are likely stragglers 
from the Phoenix Islands where the species is presently breeding® 


* 
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Leach’s Storm Petrel (5 4 6 nocturnal) 
white-rumped storm petrels (36 -f 7 nocturnal) 

White-rumped storm petrels have shown steady decline in numbers since 

April 1966 when the greatest numbers of wintering birds were present. 

Since Leach 1 s Storm Petrel (the dominant grid species) is presently on the 

breeding grounds in the Aleutians, grid birds likely represent immature 

birds* A few of the unidentified birds may be referable to Harcourt’s 

and/or Wilson 1 s Storm Petrels. Three specimens of Leach’s Storm Petrel 

were collected during diurnal operations and two were collected at night* 

Red-tailed Tropicbird (11+1 nocturnal) 

This species has been recorded in very low numbers on all previous 
cruises* The increase in grid sightings during the present cruise is considered 
to be directly correlated with the present increase in Howland Island breeding 

1 

birds* Two specimens were collected. 

White-tailed Tropicbird (1 -f $ nocturnal) 

Recorded in low numbers or absent on all cruises to date except for 
higher concentrations during October-November 1965* None were recorded 
during the April or May 1966 cruises* The 5 nocturnal sightings were 
recorded during the night of 11-12 July NE of Howland. 

Blue-faced Booby ( 390 +5 nocturnal) 

The greater numbers recorded during the present cruise can be attributed 
to increased cruise activity in the vicinity of Howland Island where the 
species is presently in the midst of a breeding cycle. Density figures 













for the grid are just slightly higher than that recorded during the May cruise. 
A total of 9 streamered birds were recorded in the grid area at distances 
up to hO miles from Howland. Peak days were noted on 1$ July N of Howland 
and on 20 and 21 July between Howland-and Baker Islands* 

Brown Booby (2U + 1 nocturnal) 

As with the previous species higher numbers recorded during the present 
cruise can be attributed to increased cruise activity near Howland. One 
third of the sightings occurred on 20 July on a short cruise south of Howland* 
Two blue-streamered birds were observed south of Howland at U and 5 miles 
distant* 

« 

Red-footed Booby (U7* 1 nocturnal) 

Most sightings occurred near the two central islands. This species is 

presently in the midst of a breeding cycle on Howland# One blue-streamered 

bird was observed between Howland and Baker. 

Great Frigatebird (10) 

Lesser Frigatebird (112) 

frigatebird species (556 6 nocturnal) 

Frigatebirds were commonly associated with most large feeding flocks 

throughout the grid area* and were especially abundant near Baker Island* 

Since the vast majority of breeding frigatebirds on Howland are Lessors* 

the majority of unidentified birds in the grid are logically of this species* 

A total of nine Lesser Frigatebirds were collected. The numbers of breeding 

birds on Howland have increased approximately three-fold since May 1966. 
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Mandering Tattler ( 1) 
shorebird species (2+1 nocturnal) 

Shorebirds are presently in their lowest numbers on the southern islands* 

An increase in all species can soon be expected in the grid area as fall 
migrants move into the area from the north* 

Sooty Tern ( 8962 + 20l|0 nocturnal) 

This species was dominant during every day of the cruise period and 
accounted for approximately 90% of total birds (diurnal and nocturnal)* 

Actual density (birds/linear mile) were higher(8.9l) than during April (6.66) 
and May (6.53)* and have been exceeded only during September 1965 (11*99) • 
Since the species was not breeding on Howland last year * the high September 
concentrations were presumably from other areas. Four Hull banded oirds 
collected in October indicated that large numbers of birds from the Phoenix 
Island group may have been moving through the grid* Lduiiteo. dispersion to 
Howland from the Phoenix Islands is still in progress as evidenced oy a small 
percentage of band returns taken on Howland from Phoenix end McKean Islands 
during the present survey. A total of 23 banded and/or blue-streamered birds 
recorded in the grid during the present survey were all from Howland and 
indicates that the vast majority of terns utilizing the grid are Howland-based 
birds* The percentage of banded birds taken at sea also corresponds closely 
with the estimated percentage of banded birds in the Howland island breeding 
population® A total of 80 birds were collected at sea during both diurnal 
and nocturnal operations (12.5% banded). Peak days were noted on .*.2*20 and 
21 July in close proximaty to Baker Island. 













Common Noddy (13) 

Joftiite (Fairy) Tern (7) 

Both species have been recorded in low numbers on all previous cruises 
Fairy Terns are stragglers likely from the Phoenix group; Common Noddies 
breed in small numbers on Baker. 
















TABLE 1. Summary of Southern Grid observations during the period 12-22 JulJ: 1966, 


Date 

No. Miles 

B3HRNAL 

No. Hours 

No. Birds 

No# Species 

12 July 

76 

5*97 

231*1* 

7 

13 

108 

11.05 

729 

13 

11* 

102 

11.02 

877 

9 

15 

.81* 

10.12 

825 

11 

16 

• 86 

10.1*0 

1*36 

7 

17 

90 

io.l*5 

622 

K) 

18 

117 

> 

10.95 

296 

7 

19 

69 

9.98 

276 

6 

20 

92 

9.62 

11*57 

12 

21 

69 

8.75 

1582 

11 

22 

113 

12.02 

1009 

12 

TOTALS 

1006 

110.33 

101*53 

21 ( 9.5/day) 



NOCTURNAL 



11-12 July 

133 

11.88 

61 

5 

13-11* 

97 

11.1*5 

125 

6 

Ii*-15 

89 

11.1*8 

760 

5 

15-16 

67 

11.80 

323 

5 

16-17 

69 

11.60 

610 

5 

17-18 

95 

11.85 

2L3 

1* 

18-19 

91 

11.81 

9 

3 

22 

2l* 

3.81 

12 

3 

TOTALS 

666 

85.68 

2113' 

13(l*.5/night) 

grand TOTALS 

1671 

196.01 

12566 

21 
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TABLE 2. Diurnal Density of Species Groups in the Southern Grid, 12-22 July 1966. 

Est. Pop. for % Total Birds 


Species Group 

No. Birds 

Birds/sq.Mi. 

67,600 sq.mi. 


i 

Shearwater/ petrel 

205 

\ 

o.iou 

5990 

1.96 

Storm Petrel 

k3 

0o0U3 

2U77 

o.Ui 

Terns 

9038 

2.995 

172512 

86.U6 

Tropicbirds 

12 

0.006 

. 

3k 6 

0.12 

Boobies 

U73 

0.235 

13536 

U .53 

Frigatebirds 

6?8 

0.168 

9677 

6.U8 

Shorebirds 

3 

0/003 

173 

0.03 

Miscellaneous 

1 

0.001 

58 

0.01 

TOTALS 

10, U53 

3.555 

205 ,768 

100 . 00 / 




















TABLE 3. Diurnal abundance of species in the Southern Grid, 12-22 July 1966. 


Status over 


Species 


Wedge-tailed Shearwater 
Sooty/Slender-billed Shear. 
Christmas Island Shear. 
Pale-footed Shearwater 
Juan Fernandez Petrel 
Phoenix Island/ Tahitian 
Black-winged Petrel- 
Pterodroma hypoleuca 
Pterodroma sp . 

Bulwers Petrel 

Shearwater/Petrel 

White-throated Storm Petrel 

Leach’s Storm Petrel 

White-rumped storm petrels 

Red-tailed Tropicbird 

White-tailed Tropicbird 

Blue-faced Booby 

Brown Booby 

Red-footed Booby 

booby sp. 

Great Frigatebird 
Lesser Frigatebird 
frigatebird sp. 

Wandering Tattler 
shorebird sp. 

Sooty Tern 
Common Noddy 
White(Fairy) Tern 
tern sp* 
bird sp. 

TOTALS 1C 


.rds 

Birds/linear mi. 

No. Coll. 

last month 

loU 

0.103 

3 

- 

l 

0.001 


— 

l 

0.001 


4 

l 

0.001 


4 

3 

0.003 


4 

2 

0.002 


+ 

77 

0.077 

2 

+ 

2 

0.002 


t 

8 

0.008 


' 4 

3 

0.003 


4 

3 

0.003 


— 

2 

0.002 


4 

5 

0.003 

3 • 

4 

36 

0.036 


— 

11 

0.011 

2 

4 

1 

0.001 


0. 

1 

390 

0.388 


4 

2k 

0 . 02 U 


4 

U7 

0.0U7 


4 

12 

0.012 


4 

10 

0.010 


+ 

112 

0.110 

9 

4 

336 

0.333 


4 

1 

0.001 


0 

2 

0.002 


4 

8962 

8.909 

59 

4 

13 

0.013 


4 

7 

0.007 


— 

56 

0.036 


4 

1 

0.001 



U33 

10.392 

76 

4- 


























TABLE U- Nocturnal abundance of species in the Southerm Grid, 12-22 July 1966. 
Species No. Birds Birds/linear Mile No. Collected 


Wedge-tailed Shearwater 
Juan Fernandez Petrel 
Black-winged Petrel 
Pterodroma hvpoleuca 
Pterodroma sp. 

Bulwer*s Petrel 
Shearwater/Petrel 
Leach 1 s Storm Petrel 
white-rumped storm petrels 
Red-tailed Tropicbird 
White-tailed Tropicbird 
tropicbird sp. 

Blue-faced Booby 
Brown Booby 
Red-footed Booby 
frigatebird sp. 
shorebird sp. 

Sooty Tern 
bird sp. 


3 

1 

9 

1 

u 

i 

8 

6 

7 

1 

5 

1 

5 

l 

l 

6 



0.005 1 

0.002 1 

o.oiu i 

0.002 
0.006 
0.002 
0.012 

0.009- 2 


0.011 

0.002 

0.008 

0.002 

0.008 

0.002 

0.002 

0.009 

0.002 

3.068 21 

0.018 


3.177 26 


TOTALS 


2113 
















TABLE Banded and/or color-marked birds observed or collected within 
the Southern Grid, 12-22 July 1966, 

Streamer or Distribution 


Species 

A&e 

Date 

Band 

Latitude 

Longitude 

Origin from Origin 

Blue-faced Booby 

Imm. 

13 July Blue St. 

00O 

U7 

N 

177°17'¥ 

Howland 

I|0 

Blue-faced Booby 

Ad, 

13 

Blue St. 

'00 

hi 

N 

177°08'W 

Howland 

31 

Blue-faced Booby 

Imm, 

13, 

Blue St. 

0°o 

hi 

N 

177°o8'¥ 

Howland 

31 

Blue-faced Booby 

Ad, 

1U 

Blue St. 

00 

33 

N 

176°U3'W 

Howland 

10 

Blue-faced Booby 

Imm, 

13 

Blue St. 

00° 

U8 

N 

176°38'W 

Howland 

1 

Blue-faced Booby 

Imm, 

17 

Blue St. 

00° 

ii3 

N 

176°28'W 

Howland 

11 

Blue-faced Booby 

Su-Ad. 

18 

Blue St. 

00° 

26 

N 

177° 13'W 

Howland 

38 

Blue-faced Booby 

Imm. 

20 

Blue St. 

00° 

20 

N 

176°38'W 

Howland 

38 

Blue-faced Booby 

Ad* 

21 

Blue St. 

00° 

31 

N 

176033 'W 

Howland 

18 

Brown Booby 

Ad. 

12 

Blue St. 

00° 

llll 

N 

176°38'W 

Howland 

h 

Brown Booby 

Ad. 

20 

Blue St. 

00° 

U3 

N 

176°38'¥ 

Howland 

3 

Red-footed Booby 

Su-Ad. 

.21 

Blue St. 

00° 

30 

N 

17 6° 31' W 

Howland 

20 


or It. 

phase 




f 



Sooty Tern 

Ad. 

13 

793-i;8lli3 

00° 

hi 

N 

1760^9'W 

Howland 

21 

Sooty Tern 

Ad. 

13 

773-23337 

01° 

17 

N 

176°3U'W 

Howland 

30 

Sooty Tern 

Ad. 

17 

773-21303 

00° 

30 

N 

176°26'W 

Howland 

12 

Sooty Tern 

Ad. 

17 

bs-933-033l6 

00° 

30 

N 

176°26'¥ 

Howland 

12 

Sooty Tern 

Ad. 

17 

793-U3392 

00° 

30 

N 

176°26'¥ 

Howland 

12 

Sooty Tern 

Ad. 

17 

bp-8U3-3 903li 

00° 

i|2 

N 

176°17 '¥ 

Howland 

22 

Sooty Tern 

Ad. 

21 

933-18133 

00° 

17 

N 

176°31'¥ 

Howland 

32 

Sooty Tern 

Ad. 

21 

81i3-33326 

00° 

17 

N 

176°31'W 

Howland 

32 

Sooty Tern 

Ad. 

21 

bs-933-06798 

00° 

17 

N. 

176°31'¥ 

Howland 

32 

Sooty Tern 

Ad. 

21 

933-01313 

0a o 

17 

N 

176031 '¥ 

Howland 

32 

Sooty Tern 

Ad. 

111 

Blue St. 

00 

33 

N 

176°i|3'¥ 

Howlai d 

10 

Sooty Tern 

Ad. 

lU 

Blue St. 

00° 

33 

N 

176°l|ii'¥ 

Howland 

8 

Sooty Tern 

Ad. 

17 

Blue St. 

00° 

U3 

N 

176°26'¥ 

Howland 

13 

Sooty Tern 

Ad. 

20 

Blue St. 

00° 

Ui 

N 

176°38'¥ 

Howland 

7 

Sooty Tern 

Ad. 

20 

Blue St. 

00 ° 

2k 

N 

176°38'¥ 

Howland 

2l| 

Sooty Tern 

Ad. 

20 

Blue St. 

00 

111 

N 

176°36'¥ 

Howlan d 

3U 

Sooty Tern 

Ad. 

20 

Blue St. 

00° 

111 

N 

176°36'¥ 

Howland 

3ii 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

27 

N 

176°31'¥ 

Howlai d 

22 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

17 

N 

176°31'¥ 

Howland 

32 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

38 

N 

116° 3,6 '¥ 

Howland 

10 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

38 

N 

176°36'¥ 

Howland 

10 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

36 

N 

176°36'¥ 

Howland 

10 

Sooty Tern 

Ad. 

21 

Blue St. 

00° 

38 

N 

176°36'¥ 

Howland 

10 


*note- bs precceding band number indicates bird was both banded and blue streamered 
bp proceeding band number indicates .bird was both banded and blue painted 
















TABLE 6* Diurnal abundance of Flocks in the Southern Grid, 12-22 July 1966. 


Date 

Mo. Flocks. 

No. Birds 

^Shearwater-Petrel 

% Terns 

12 July 

30 

2068 

0 

96.1 

13 

11 

62U 

6.1 

79.0 

1U 

* 

10 

7U5 

0.3 

87.2 

13 

13 , • 

687 

3.8 

80.6 

16 

13‘ 

3U0 

1.2 . 

92.1 

17 

6 

633 

2.2 

9U.2 

18 

11 

222 

3.6 

92.3 

19 

8 

207 

0.0 

96.6 

20 

31 

1163 

0.2 

98.1 

21 

hk 

1380 

0.1 

> 

82.2 

22 

J5 

966 

o.6 

78.3 

TOTALS 

192 

8,914 

Ave. 1*0 Ave. 

88.8 

























TABLE 7. Bird Density (Birds/Linear Mile) by Square 


Species and/or Species Group 

A 

B 

c 

D 

Wedge-tailed Shearwater 

.0 

.057 

.230 

e 0 

Sooty/Slender-bill Shearwater 

.0 

.0 

.0 

.0 

Other Identified 

.0 

.0 

.0 

.0 

Subtotal 

.0 

.057 

.230 

:o 

Pterodroma externa 

.0 

.0 

.0 

.0 

Other Large Pterodroma 

.0 

.0 

.0 

.0 

Pterodroma hypoleuca 

.0 

.114 

.071 

.025 

Unidentified Pterodroma 

,0 

.028 

.027 

.0 

Bulwer's Petrel 

.0 

.0 

.009 

.0 

Subtotal 

.0 

.143 

.107 

.025 

To+o) Shearwater-Petrel 

.0 

.014 

.009 

.0 

White-rumped storm petrel 

.0 

.m 

.o34 

.075 

Other storm petrels 

.0 

.0 

.0 

.0 

Subtotal 

.0 

.011; 

.034 

.075 

Total Prcellariiformes 

.0 

.228 

.419 

.100 

Red-tailed tropicbird 

.0 

.0 

.009 

.050 

White-tailed Tropicbird 

*0 

.0 

.009 

.0 

Total Tropicbirds 

.0 

.0 

.018 

.o5o 

Blue-faced Booby 

.0 

.028 

.982 

.025 

Brown Booby 

.0 

.0 

.018 

.0 

Red-footed Booby 

.0 

.011; 

.043 

.0 

Unidentified Boobies 

.0 

.0 

.098 

.0 

Total 

.0 

• 0U3 

1.143 

.025 

Great Frigatebird 

.0 

.0 

.0 

.0 

Lesser Frigatebird 

.0 

.028 

.143 

.0 

Unidentified Frigatebird 

.0 

.057 

.223 

.0 

Shorebirds 

.0 

• oili' 

.0 

.0 

Sooty Terns 

.0 

.343 

8.205 

.975 

Other Identified Terns 

.0 

.0 

.018 

.0 

Unidentified Terns 

.0 

.0 

.0 

.0 

. Total _ 

.0 

.343 

8.223 

.975 

Bird (Species y .) 

.0 

.Oil; 

.0 

.0 


*0 •928 10.170 1.150 


Grand Total 


Degrees 

in the 

Southern 

Grid tl2- 

-22 July 1966) 

• 



E 

F 

G 

H 

I 

J 

K 

L 

p 

.098 

.211 

.051 

.160 

.0 

.200 

.0 

.125 

.0 

.0 

.007 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.002 

.0 

.0 

.0 

.0 

.0 

.031 

.098 

.218 

.053 

.160 

.0 

.200 

.0 

.125 

.031 

•0 

.007 

. .0 

.020 

•0 

.100 

.0 

.0 

.0 

.0 

.007 

•002 

.0 

.0 

.0 

•0 

.0 

.0 

.049 

.109 

.0^8 

.140 

.285 

.300 

.115 

.100 

.031 

.0 

.007 

•002 

.0 

.0 

.0 

.0 

.0 

.031 

.0 

.0 

.002 

.0 

.0 

.0 

.0 

.025 

.0 

.049 

.109 

.065 

.160 

.285 

.400 

.115 

.125 

.062 

.0 

.0 

.0 

.020 

.0 

.0 

.0 

.0 

.0 

e02l| 

.0 

.039 

.220 

.0 

.0 

.038 

■ .025 

.0 

.0 

.0 

.004 

.0 

.0 

.0 

.0 

.0 

.0 

.024 

.0 

.044 

.220 

.0 

.0 

.038 

.025 

.0 

.171 

.346 

.163 

.560 

.285 

.600 

.154 

.275 

.094 

.024 

.007 

.011 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.024 

.007 

.011 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.102 

.605 

.020 

.0 

.0 

.038 

.0 

.0 

.0 

.0 

.051 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.095 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.002 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.102 

.754 . 

.020 

.0 

.0 

.038 

-.0 

.031 

.0 

.00? 

.004 

.020 

.0 

.0 

.0 

.150 

.0 

.0 

.014 

.109 

.100 

.0 

.0 

.038 

.975 

.0 

.073 

.251 

.738 

.200 

.0 

.0 

.346 

3.800 

.0 

.0 

.014 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.487 

2.374 

15.23 

7.120 

.0 

.700 

1.654 

16.45 

.406 

.024 

.0 

.037 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.380 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.512 

2.762 

15.289 

7.120 

.0 

.700 

1.654 

16.450 

.406 

.6 

.0 

.0 

' % 

.0 

.0 

.0 

.0 

.0 

.0 

• 

—< J 
00 

0 

3.503 

17.053 

8.020 

.285 

1.300 

2.231 

21.650 

.563 
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TABLE 7 (con 1 !,)* Bird Density (Birds/Linear Mile) by Concentric Circles 

in the Southern Grid (12-22 July, 1966)• 


Species and/or Species Group 

0-30 

30*60 

60-110 

110 

Total 

Wedge-tailed Shearwater 

.025 

.076 

.232 

.000 

.103 

Sooty/Slenderbill Shearwater 

.000 

.001* 

.000 

• 000 

.001 

Other Identified 

.002 

• 000 

• 000 

. 01*0 

• 002 

Subtotal 

.027 

.080 

.232 

. 01*0 

. 106 

Pterodroma externa . 

.000 

.008 

.003 

.000 

.003 

Other large Pterodroma 

.002 

.001* 

0000 

.000 

.002 

Pterodroma hypoleuca 
Unidentified Pterodroma 

• 064 

.096 

.090 

. 01*0 

.080 

• 002 

.012 

.009 

. 01*0 

.008 

Bulwer's Petrel 

.002 

.001* 

.003 

. 01*0 

.003 

Subtotal 

.071 

.121* 

.105 

.080 

.095 

Shearwater-petrel 

.000 

.008 

.003 

.000 

.003 

White-rumped Storm Petrel 

.01*2 

.052 

. 031 * 

.000 

. 01*1 

Other storm petrels 

• 000 

.000 

.006 

.000 

.002 

Subtotal 

.01*2 

.052 

. 01*0 

.000 

.01*3 

Total Procellariiformes 

.mo 

.263 

.381 

.120 

.21*8 

Red-tailed Tropicbird 

.012 

•000 

.018 

.000 

.011 

White-tailed Tropicbird 

• 000 

.001* 

.000 

.000 

. 003 . 

Total Tropicbird 

.012 

.001* 

.018 

.000 

.012 

Blue-faced ^ooby 

.597 

.550 

.028 

.000 

.3 88 

Brown Booby 

.051* 

.001* 

.003 

.000 

.021* 

Red-footed ^ooby 

•086 

. 01*0 

.006 

.000 

.01*7 

Unidentified Booby 

.002 

.01*1* 

.000 

.000 

.012 

Total ^ooby 

.71*0 

.637 

.037 

.000 

.1*70 

Greater Frigatebird 

.002 

.012 

.018 

.000 

.010 

Lesser Frigatebird 

.076 

.080 

.189 

.000 

.111 

Unidentified Frigatebird 

.759 

.21*3 

.576 

•000 

.553 

Total Frigatebird 

.838 

.335 

.783 

.000 

.673 

Shorebirds 

.000 

.008 

.003 

•0 00 

.003 

Sooty Tern 

15.688 

U.271 

1*.619 

.520 

8.908 

Other identified terns 

.0 3h 

.001* 

.015 

.000 

.020 

Unidentified terns 

.000 

.092 

.102 

.000 

.056 

Total 

15.722 

U .366 

U. 737 

.520 

8.984 

Bird species? 

.000 

.000 

.003 

.000 

.001 

• 

GRAND TOTAL 

17.1*52 

5.614 

5.963 

.640 

10.392 
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Figure !• Southern Grid # 8 cruise track, 12-22 July 1966, 
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Figure 2* Distribution of Banded and Blue-streamered 

birds recorded in the Southern Grid - - 

12-22 Ju3y, 1?66 
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smithson: 'in institution 

DIVISION OF sBIRDS 
AT SEA SURVEY CHART C 


DATE_ g \HL 6 
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REMARKS: I 77 7 

S' 

ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MI ES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
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7 


ALL TIMES LOCAL WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MI ES; 

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF \BIKDS 
AT SEA SURVEY CHART C 


DATE 


z 7 Ju/l. 


TIME I AT 
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PRES WEA VIS SLP DRY B DEW PT HUM jo TL SKY OPA SKY WAVES SEA TEMP WIND S MIND D SHIP COURSE/SPD. 



REMARKS: 



y 


ALL TIMES LOCAL (WffiSSffif); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MI ,ES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
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SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 
AT SEA SURVEY CHART C 
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SI-MNH-955c 

3-4-64 


SMITHSONIAN INSTITUTION 
DIVISION QFvBIKDS 
AT SEA SURVEY CHART C 



TIME JAT _LONG PRES WEA VIS SLP DRY B DEW PT HUM jo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP CPURSE/SPD. 


0100 

1-30 /ii 

/7D-3X k'' 

6 7 eis-/ 

Z3 

/no 9 

22 

77 

77 

9 

4 


- £4 

n 

0S0 

7L/9 it 

0200 

7,-1/ Af 



Ztf 

nr/) 9 


7 S~ 

7 A 

T 

An 


rf 

/X 

l/o/7 

2/ 9 // 

0300 

WJ/f/ 

h 0-H7-W 

*/ 


LlO A 

Tt. 

.zr 

777 




- 5 . / i 

— 

/ y 

PT/C. 16 

Pu*9 / y 

■1:00 

. 7 - 7 /- A/ 

/7-a-rs' nr 

/4 



. ks 

37 C— 


»■«» 

A 

ft/?'-/,-*/ 

P-/7 

/ ^ 

0£ 

7 /O // 

! § 

! j'\ 

o 

'7 -06 A/ 

176 'M e r<J 

h 

Lo 

/ Co'S 


>v 

■7 c 

/ rs 

L 

r>LO -4 -V 

y v 

to 

0 To 

d/« 7 - / c-. r" 

o 

o 

i 

o 

n a/ 

17OSiuJ 

11 

Zo 

loo { 

ST3 


7 C 

i 0 

0 


S' V 

tn 

qM- 

OiQ -io S 

0700 

L - V S' A / 

in -oyus 

h 

"C 0 

1 (>c> 

94 

>C 

7 L 

i O 

L 

nLo-L v 

Si 

i 0 


- /C -0 

0800 

In ->7 AT 

i 7 / - if Ll 

l» 

z 6 

I 0 c 9 

*sri»' 

7 r 

71 

7. 

3 T 

OeO'G-Y 


i£ 

ore 

7 U — / 0 ' c 3 

0900 

. . k: 3a. 

fJJ 72 £l 




St 

7 i 

lo 

T 


t? 

—M— 

_ 

oSCn 

7 2^ /C . 0 

1000 

L> ~ 

/ 7 > 7 S 

J* 



eo 

19 

lo 


7 

- & - za 

rs 


/fa 

J2AA- /C> 

1100 

6 - 

/ y f ~ 33 

ft 

20 

/ Oc 9 

ri 

If: 

70 


T ....... 

O/a- l <\ 

■ & 


no 

;> XX /C 

1200 

/ - cn 

/r/ * 

// 

AC 

//I /) <? 

fro 

— 7 #— 

16 

—^— 

T 

i’%0 L - ^ 


tf 

r<f o 


J -300 

/ -72,A/ 

/7 /-A/r/t 

' / j 

2*3 

fir's 

S'/ 

'7.4F 5 ' 

tTT " 


£ 

jCml. 

S'7 


/%o . 

/Q 

1^00 


/;/- YY uS 

'f 


far r 

Sl 

Ttf 

dr 7 

<*> 

s~ 

/ i 


0 9 

no 

72,-2- 7/1 

C 

C 

Lf 

1 — 


-A2J-S7^i A 


.2*0 

-if/rT 

r/ 


&'7 

V 

7-% 

J 


rs 

57 

c 9n 

Z7l 

1 jQO 

S'-J IT A9 

/?2-~#5-for 

X '' 

Z X) 

f?SJ- 

St 


C* 7 

“**7 

. 

12- 



/E) . 

</%2 

si/ 

1700 

& ' 33 tJ 

l 7 2- 1 *-Uf 

14 

3>0 

iO 0 7 

KV 

77 

IV 


S' 

ft 

y r 

io 

c7o 

•2.1.2. - //) 

lfim 

£ ~ 3L< 

)7 2 - 7 Li 

U 


)t(</ 

Y 3 

7zrs 

® V 

y 

y 

/> 

Tf 

id 

070 

2^2^ Z. - 7 ^ 

1900 

£ - / 9 A/ 

» 77 - 1 SLJ 

1 *■ 

t O 

LOO % 


yx 

w 



7' 

yy 1 . 

i d 

O >4> 

<7 ^2l >- / 

2000 

S.-d fJ . 

f 72 * 3 J u 

u 

^D 


Sr3 

> ^ 

^ . 

" 

~7 



u 

090 

7^J2 ' / C 

2100 

7L-Q.4 

na - 3*/ 

i^n.v (io v 

AC 

fOCH 


-7-7 

. 7o ... 

h 

4 . 

/itfLi 


iO 

/ be? 

A 

2200 

4-<*(, 

il, a 4C> 

H n 

la 

.. foo 9 

fs 

78 

Tc> 

J? 

f 

( 



/4 

/Co 

' /o 

2300 

4■ So 

HA ST, 

// 

'in 

/cc?9 


IV 

~7l 

f 

CP 

ftFC v -3 

cfc* 

ft 

iCv 

aaa - /c; 

2400 

4- 4 ^ 

fT* 0r> 

/« ft 


/or 9 


19 

7& 

J5 ! 

"IT 

/tie ■ 0 * 3 

1 

/P~ 

/do 

2^1 - /£? 


REMARKS: 
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REMARKS: 


ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 



































































































































































































































































































































8I-MNH-955t> 
Rev* 4-9-64 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 


DATE_ \<tCL 


time lat 


LONG 


PRES WEA 


DRY B DEW PT HUM % 


SKY OPA SKY WAVES 


SEA TEMP WIND S 


WIND D SHI P COURSE/SPD . 


OlOQ 

0200 

0300 

0400 


0500 

0600 



0600 


0900 

1000 


UOQ 

1200 




$L 






d^iSLAt.XULi-S- ?3 4 /J 


* 


G 8 I 1 




a * 

.13 004 

.400 


.1500 

IbOO 


I 7 OO 


l800 


IgOO 
2000 
210(5' 




IdU^L 



JLZxzJiJu. 
i2fr3.1L W 


2200 


2 300 

2400 




J-.SkJk. 


o 


- -5* 




Jlf- 


1 m 7 S - £y trf 


(75- 

7£T~ &’■} 







REMARKS: 


ALL TIMES LOCAL (W 









Qdr f’S s t Hi' «J 



rS} 


) ; WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 


WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 





























































































































































































































































































































SI-MNH-955& 
Rev<, 4-9-64 


DA1E ZJ~ 19U 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 


TIMS LAI 


LONG 


PRES WEA 


VIS SLP 


DRY B DEW PT 


OPA SKY 


LZ££Z 


cioo 1 2 •'ZO S 

0 P00~ _ 



0300 
g-00 | 

0500 _ _ 

£-A% 


-37 5 J74' CAS* 

-^S'C l7*-HLh'\ i' *-z> 1075 


ilSjL 



/iXS 


)77 - q? us 

. 1 « rr - >! ■ Ilf— ■ 


) 7 { L-J?ijj 
J 7 V - 3-?^ 



I I 


i » 

“IT 



}2iz, 22l£LL-M—-- ll. 9 Q. 



iL=_2£L3_i S7 4 I S. . ., _-__ . 

_L_ jlSifeg-Mii 



±o,aS 

4 00$, 


JJlLQ 


£v I 

~?c '. r 7L 

S V 

7 L .1 / & . 


. 7& _ 

.7 c 

9 s' 

. 777, - 

77 



73 


_ 

CM 



WAVES . SEA TEMP . WIMP S W IND D SH I P COURSE/SPD 

I 


iM-6 



£±L 


£L _ 1,74-C 

/z? ~&~£\ _ 

I ^ . J L A 0 L .■* / 


_ JJT. 

Itti. _ Lt±. 

-IJ- 



QStez&±*X~—SL7L _ —Id 



tiixjzm 


'£ 

JJL 


/OQ 


IfH 
QJL 


T 


/V/i~ 9.r 


*6 


IHs' $. 9 - 
/J±SZ—&JlZ __ 


£ 11 


JJLSi-fzL 



±HlzJZ-£L 

±93- ±s 


ALL TIMES LOCAL, (WH§§®£); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 






























































































































































































































































































SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 


SI-MNH-955t> 
Rev* 4~9~64 


dme ;> JLL/ 1%C* 

r 



WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 




























































































































































































































































































































SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 


9 !-MNH- 955 b 

Rev« 4-9"64 


DATE 2^ 1966 


time lat 


LONG 


PRES WEA 


VIS SLP_DRY B DEW PT HUM $ TL SKI OPA SKI WAVES 


SEA TEMP WIND S 


WIND .D SH I P COUR.SE/SPD 













































































































































































































































































































































3I-MNH-955b SMITHSONIAN INSTITUTION 

Rev. 4-9-64 DIVISION OF BIRDS 

AT SEA CLIMATOLOGICAL DATA 

DATE _ 27 Jls/tf- / yff, a- _ 


TIME LAT LONG 

PRES WEA VIS 

SLP DRY B 

DEW PT 

HUM i TL SKY 0PA SKY 

WAVES . SEA TEMP WIND S 

WIND D SHIP COURSE/SPD. 

OlOO I C-3SS 1 /7?-4?k/ 

1 X? 

/7/0 

C>/ / 

_ -. - 

1 /-/ 

L_._ 6J? I / 

\ 0 '• 

//V-£ -i~! i=v .| / 7 

1/7 ! /4L5- 03” 

0200 

\ 4~</trs .... i 

/ 7r- **/ <V 

" 1 2<7 

: lay y 

f 

,T^f 

1 7/ 

h "~” 1 ^' riJ " *—— * r ■■■—«^--* ■■--— 

/ I 

/ 

1 

//a -4 xj 77 

/ ¥* 

// . / 1 ) *7 ^ 

0300 


b/ 

• " 1 2 A? 

1/7V> 

rH 

I y r / 

_ __ L/_ I 1 

,7 


/ 5^ 

w 

j l 

/ / ^ 

/ > i / 

/sAf' <7.,C“ 

o4oo 

4 o',X ' I 

/ 77 - 7*^ 
t y ,5 ff» ^ 

... V " 1 2.V 

/ r/j" ] 

?}-2j 

7 0 

1 A I A-, 

i 7 1 l/ff-A-A 1 S'#’ 

^ "■ ■ 1 * ^ ■ ■■ ■ 

/ y 

- • 

/*n 
/ 0 y 

/ s~s- 9y 

0500: 

7- il t _ 

/ 7-3 - >7' 



Cfv 

P x 

\7o \ c.y \ 2 

O 

j/o-a-o 1 5rr 

IT 

Dva 

/ss~ — /e-> 

0600 

7- $ J 

3 *■ v 


/ 009 j 

^ V 

7/7 

^ 2 

^3 

y 

j- __ '* 

JOO L? 7 | 3 > 

/</ 

>&Q 

/ c ^ / 0 ‘ 'J 

o 

o 

o 

17.-3/ i 

A 

/ 7 3 - y i 

V t> 

2. V 

/O/' 0 

ST4 

70 I 4^. 

J3- 


/ . > -» 1 c^“ 

*oo~6 7 1 0 3 

/ Y 

■ 0 •. 0 

)TT~ - 70 - 3 

0800 1 

7- 4/ £ I 

i7\- At aJ 

v» 

7 /> 

/o / 0 

SC'S' 

7 J 

J / 

/ 5 I '"i 

4 -5 \ JL 

w 

7 1 

n, 

. g ■ . ^1- 1 ■ W| ■ 

' e^/o 

/ S JT ~ 7 O .> 

o 

vo 

o 

o 

7 - Sc s 

na - /£ iC 

^54. <• h *»—- r -4 ** 

•wfV < ; 

.3 CO 

./^// 

v,ir 

<>3 

1 7/ 

l jfcji 

* 

i 

O 

/ec -4-7 ^ /4 

\ / • 0 

/54T - /O, 

iooo : 

7- 59 -5 1 

rffJt-SO U? 

H T 

j£*/y 

/&// 

<£5“ 

, - 

73 


a 

a 


/< 

' ?c\ 

/fc», 

1100 Jr _ o9 ^ : 

f l‘% - CTi 

<- V ff 

7^ j 

/Xr / / I 

9 s 

73 


1 J j J ■ 1 •" - ... ! r '■;».!■ 

1 O 

- C? <0 


[ 

/CO w /O 

1200 | J?. J2 C .5 i 

/ 77 - e>3 

// •< 

Qgl> 

/<? v 

G* 

■7<t 

49 

2 [ 


7S 

/<7 

A c? /ST^“ - /O 

1300 1 

\.Zr7&C> ■ 


* v j 

/#//? 

9 <r~ 

Sl/ lJ 




t? 2 

ivd-yo 

f f~ 

, ■ - 1—.J II1H 

/(/ 

■ • ■ - >■ in . 

1 /7 7. 7 

/r r //) 

i.4oo 

5- 1 &~S 

iy rx ~&i l i A • ■ 


Iff09 I P'3' 

7 

_/ 7 

, /-j 

^ y 

-- 

ZL - ' 

//<? 


V 


IS' 5— 

1500 

7 -F 

/?2. “ r/ /v .. .. 

■ '■ ] 

I ^ 

.7.s‘ 

< (y 

'P 

iff? 

/ 

M 

J 


^5~ 

9 72 ?.? 

4 /r-r 7?-> 

1600 

f'-yz 5 . 

/TZ-^/jr /V 

s * ^ 

'2- > 

>* / 

j/ I yi > 

L 7<f 


7? 

J ' ' 

/ 

/> )U -/ 

-7f 


! <7>’,7 

/ <-S "/75 

1700 ; 

5 ~ c r 4 

17?- 

pTly C LOx/ 

X 0 

r'OO^ 1 

7? 

v/ 

O' 3 

for- 6 4 

c7 ,?— 

2>r 

/ / 

! I t ' -•• 

ITT "10 

1800 

/V i 

/73_ *0 tV 

r t f 

! " l < 

^0 1 /ocvl *Y 

.. ' 

yy 


r v 

tcf't -L 

i 'T 

, X 

, 7 2 0 

1 jt r - / 0 

0 

0 

CN 

1—If 

9- 73 jS 17? - :V7 tv 

A* / St u fiAttf 

Ur 

t c O’r 73 

7C 


/ 0 / 0 

ior-h L 

v ur' _ 

0 ^ 

r 7 

! t (0 

/XT'- /o 

2000 

9 3 ^ 4 m fx/ 

L LOn >»/ 

70 

Ian 9 1 


7r 


*-7 

u 1 y 

WT-C-L 

Sr' C 

O ^ 

i z 

; /to 

/ rr - / 0 

2160 1 

f - <-Jt S i /7~? - a? 

_C 7:C&>r ky*Aj 


/V /^7 I -^12. 

7 7 

Pv 

,l‘ <0^ 

^ 1 

~r —-—;—— 

/ tv 

,7s- 

SS 

! //£? I 

2200 | T- 0 / 

1 /V*- /A 

§ r § wW r? y 

I 3LO i 

/<?// ?4- 


f %y 

7 1 x ”" 

J 



73 

1 7'-y& 1 0^5^- /<£7 # 

2300 /«?*-£*? jr ftx . w 

(’u/t/av 

Oc? 

/&/<? 

7k 

— >* 

/ V-7 


4* 


5*5- 

/& 

o' | /.S'** ^ «c? 

2400 | /0 -e9s 1 / 7p /f ni 

S.o^oy | ,2r> 

1 . ■ — - 

!0fO I /S' 

ys 

^ 3 

¥ 


tie -0-J7 

r — *5? — ; 

% 1 

7 o.o 

/S’S’ - /o 


REMARKS: 


ALL TIMES LOCAL (WffiBi®Y); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE’ HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 





































































































